A Case of Complete Gastrectomy. By B. G. A. MOYNIHAN, M. S. THE following are the notes of a case in which I remiioved the whole stoiilach on account of its universal implication in a nalignant growth.
For the notes, and for his care of the patient after operation, I an indebted to Mr. E. R. Flint, house surgeon; the pathological investigation and report have been mnost kindly undertaken by Dr. Craven Moore.
The patient, M. L., a man aged 43, was sent by Dr. Peter Macdonald Acoinb and admitted to the Leeds General Infirmary on May 24, 1907. He is married, has two healthy children, and has always been healthy himself, the only illnesses he can remember being influenza two or three timnes, and an ischio-rectal abscess some ten years ago. He has always had as his-occupation the managem-ent of horses, and has been in his present situation as coachmnan for five years. He says that all his relatives, so far as he can remember, have died of old age. The patient was in good health up to two years ago, when he gradually began " to go off his food." By this he means that he did not want his food quite as he had been accustomed to do. He could eat anything, but was afraid of the pain which he knew would come on after taking food. This pain, which was relieved by food for an hour or so, was situated in the epigastriunn, and continued until he vomited, when it at once disappeared until an hour after his next meal. The kind of food made no difference to the pain. The vomiting commenced as a profuse gush, and in the vomit he recognised food which he had taken at his last ineal. There was never to his knowledge any haematemesis.
After the first six months he was free for some weeks from pain and vomiting, but at this time he was under medical supervision, and was taking liquids chiefly; he had his stoinach washed out every other day for two weeks, and was away from work for eight weeks. The stomach contents at this time were analysed, as there was a suspicion in the ja-21 doctor's im-ind of cancer, but the analysis gave a normal result. After eight weeks he returned to work, still taking fluids, and felt much better, but every now and again he had attacks of voimiting and pain; he noticed that his pain gradually began to appear at shorter intervals after his food, until it eventually came on as soon as food was taken, but was still relieved by vomiting. All this tinme he was steadily losing weight, falling froimi 11 st. 4 lb. to less than 9 st. He had also noticed that the amount of fluid taken at any one period was much less than formerly, until last Christm-las the aimiount was so diminished that he was only able to take three or four milouthfuls at a time before he experienced a feeling of discoml-fort and vromiited. FromI1 that timiie up to his admission this diminution in amount continued.
On admnission the patient was in fairly good condition, but looked as though he had been a stouter iuan at soime time; his skin was somewhat loose, his miiuscles flabby, and his cheeks a little hollowed. Weight, 8 st. 2 lb. When he was given soIIme fluid to drink he mer ely sipped it a mouthful at a tim-ie, and had to wait a few seconds (about ten seconds) before the fluid " settled " ; he gulped and strained his neck forward as though trying to get the liquid to pass an obstruction. After a few seconds he would appear comnfortable and ready for another mouthful. He still vomited occasionally: the voiit was not ferImented nor sour. He could not tak-e any solid food at all, with the exception of cheese, a few " nibbles " of which he enjoyed. He never had any desire for food; in all about 30 to 40 oz. of fluid were taken daily.
Abdontinal Examination.-The abdom-nenl looked thin and excavated; its anterior surface receded sharply froiii the raised costal m-iargin. Palpation revealed nothing abnorimial; the walls were rigid, and nothing unusual could be felt through them. Two very small doses of tartaric acid and carbonate of soda were given separately. Instantly some foamn gushed out of the mouth. On exainining the abdoml-en a puffy swelling about the size of a billiard ball was seen and felt in the left upper half of the epigastrium, immediately below the costal margin. No other part of the stoinach was distended, and the inflated portion was everywhere quite definitely circumseribed. The conclusion reached fromn this examination was that there was possibly an hour-glass stomach, with a very small cardiac complement, and that this was due to the cicatricial contraction of an ulcer on the lesser curvature close to the cardia. A stomach-tube was then passed. It went 17 in. quite readily, but not further than that. Only a snall quantity of fluid could be introduced. A little over 4 oz. was the most that could be retained; when this had flowed into the stomlach the patient began to complain of pain, great tightness and oppression, and was obviously greatly distressed. The fluid soon returned clear; on one occasion a little blood was seen. Bile was frequently seen in the washings. At one examination it was found that when a. measured quantity of fluid was used for the washing, only two-thirds of it was returned through the tube. On two subsequent occasions the stomach was inflated; on one the swelling at the cardiac end was again well seen; on another it could not be demonstrated.
The following was the result of the examinnation of a test meal: Ottier organisms were numerous.
Pus abuindaint. The diagnosis was mnade of hour-glass stomiiach with a very small cardiac comnplement. Owing to the inpossibility of inflating the distal or pyloric part of the stomach reference was imiade, when the case was demonstrated to the ward class, to the possibility of its being an example of " leather bottle " stomach, the " linitis plastica " of Brinton. Operation was advised and was performed on May 31, 1907, in the following manner: The abdomuen was opened in the middle line by an incision which at first was about 3 in. in length, sufficient to allow of exploration, but which was increased subsequently to a length of 8 in. At the outset there was a very serious difficulty in exposing the stomach. The patient was a man who had been stout, but who had lost weight rapidly; the anterior abdomiinal wall therefore shelved downwards from the elevated costal margin in such manner as to inake the upper part of the stomach appear to be at great depth from the surface. The patient, moreover, was not at all comfortable under the anaesthetic, and I had to wait a long time after opening the abdomen before I could proceed with the operation. When the stomach was exposed it was seen to be small in size, with walls of great thickness and solidity. The whole organ, indeed, felt solid, resembling a very large uterus, having thick walls and an insignificant cavity within it. The surface was smooth, white, opaque; there were no adhesions, and but few obviously enlarged glands along the curvatures. Towards the cardiac end the stomach was larger than elsewhere, so that the organ had something of the shape of a Florence flask; the larger part, however, was still very much smaller than the normal. This being the condition of the stomiiach it was at once evident that the performance of gastro-enterostollmy was impossible, for there was no sufficient cavity in the stomach to admlit of any anastomosis being made. The alternative procedures were complete gastrectomny, and jejunostomy or duodenostomy; after somlle deliberation I decided in favour of the former, and I proceeded at once to remiiove the whole stomach.
It was at this point that the abdolmiinal incision was enlarged. Hot miioist swabs in two lavers were then packed into the abdomen in the usual manner to isolate the field of operation. The stomach was now depressed as far as possible by forcible traction made by an assistant, and two long clips applied to the coronary artery at its origin from the coeliac axis. The artery was divided between the clips, and its proximal end was ligatured. The upper and lower coronary group of glands was detached downwards towards the stomach by gauze stripping, and the cardiac end of the stomach denuded by the same means. The gastrohepatic omentum was divided, after ligature, as close up to the liver as possible, until the upper border of the pylorus was reached. Here, by g,auze stripping, the pyloric artery and the gastro-duodenal artery were exposed as they separately arose from the main hepatic trunk. The pyloric artery was ligatured and divided, and the finger then passed downwards behind the pylorus, and made to present at the lower border of the duodenum, where an opening was imiade in the great oimentum. Through this opening the blade of a clamp was passed upwards, behind the duodenum, to present above the pylorus. When this clamp was closed it lay about 1 in. beyond the pylorus, and on the stomach side of it there lay the subpyloric group of glands. A second clamp, with rubber-covered blades, Was now applied distal to it, and the duodenum was cut between them. A single strong catgut suture was then passed through the proximal part of the duodenum and round the clamp to prevent the clamp from slipping away. The distal end of the duodenum was then closed by a continuous catgut suture taking all the coats and by a double layer of Pagenstecher thread suture above this. The clamp holding the proximal part of the duodenum was now covered with a gauze swab, and was lifted well towards the left, exposing the gastro-duodenal artery more conspicuously. The artery was ligatured and divided. Along the whole length of the greater curvature the gastro-hepatic omentum was divided at a distance from the stomach of from 1 in. to 2 in., so that all glands, including one or two dropped glands, were left attached to the stomach. The whole stomach was now free, for the gastro-hepatic omentum had been entirely divided; the duodenum was severed, and the gastro-colic omentum ligatured and cut free. The whole stomiiach hung pendulous from the cesophagus. At this point the anaesthetist was asked to fix the patient's neck as much as possible, in the hope that this nmight enable the oesophagus to be pulled down a little more readily, and it seemed that this hope was fulfilled. The cesophagus was dragged upon with a fair degree of force until at least i in. of it was visible below the diaphragm.
The next step, and the im-ost im-lportant and difficult of all, was the anastomosis of the (esophagus to the jejunum. The transverse meso-colon was already exposed on its upper surface in the wound; it was divided in an avascular area, and the upper loop of the duodenum pulled through it. A point on this about 8 in. from the duodeno-jejunal flexure was selected for the anastomosis. A piece of it about 21 in. in length was laid transversely along a line immediately behind the cesophagus. As it lay there, transversely, the right leaf posterior, its upper end was to the left, its lower to the right. The anastomosis was now begun by introducing eight light interrupted sutures between this portion of the jejunum and the cesophagus. The part of the circumference of the jejunum used was that on the surface, which was now posterior, and on this surface about I in. from the mesenteric attachment. As the sutures were introduced into the oesophagus this was iade to present, and was well exposed by a forcible and continuous downward traction upon the stomach. The stomach, wrapped in a hot gauze swab, was used, and most efficiently used, as a retractor, or rather as an instrumiient of traction, upon the cesophagus. The help derived from this manoeuvre was far greater than could be believed from a mnere description. It converted what would have been an excessively difficult feat into one of comparatively easy accomplishment. Eight interrupted sutures then were introduced until the whole of the posterior half of the cesophagus was securely attached to the jejunum. In front of these a continuous suture was now introduced, exactly as in the operation of gastro-enterostom-iy from left to right; the needle carrying this suture was then laid aside to be presently resumed. The attachment of the cesophagus to the jejunum seemed now quite secure on this posterior aspect. In front of this continuous suture a small opening was made into the cesophagus and into the jejunum, at the extreme left end of this attachment. A continuous through-and-through Pagenstecher thread suture was now begun, and a few turns of the needle taken until the whole length of the small openings made had been united. These openings were then enlarged little by little from left to right, as they were enlarged their cut edges were sutured by the same continuous stitch. This sequence of a small incision, a few stitches, slight enlargement of the incision, a few more stitches, was continued until the whole of the posterior part of the cesophagus was divided and sutured to the incision in the jejunumn. Around the anterior wall of the cesophagus the same sequence was continued, the stitch being now changed to the " loop on the mucosa " forimi (see " Abdominal Operations," second edition, page 395). The result was that the stomach was retained as a tractor, drawing down the cesophagus until the last piece was severed, and at that ioment the line of anastomnosis was almost complete. Finally the outer continuous suture previouslylaid aside was resumed, and continued round the anterior surface of the oesophagus and jejunum to its starting point, where it was tied and cut short.
The suture lines were non complete. There were, it will be seen, eight interrupted posterior sutures, intended as anchor sutures, and the two continuous sutures, as in the usual operation of gastro-enterostomiiy. A few anterior anchor sutures fixing the jejunum and oesophagus to the diaphragm were now taken, and the main part of the operation was now complete. The great omientuLii was turned upwards over the operation area and the abdomen closed.
The patient had borne the ol)eration well. There had been no soiling of the operation field nor any exposure of viscera. As soon as the patient was put back to bed the continuous adiministration of saline fluid by the rectum was comminenced. In the first twenty-four hours 9 pints were taken; in the second twenty-four hours 6 pints. After this it was discontinued. The help given by the absorption of 15 pints of norm-ral saline solution within forty-eight hours is probably difficult to exaggerate. During this time, contrary to my usual practice, I gave no fluid by the mouth, but the patient was allowed to flush his mouth as often as he wished. He never complained of thirst, and did not suffer any great amount of pain. He was kept lying flat on his back, with the head propped well forward.
The administration of fluids by the mouth was begun very cautiously on the third day. Two teaspoonfuls of water were given every halfhour; on the fourth day this quantity was increased to 2 oz. every halfhour. On the fifth day 5 oz. were given hourly; water and peptonised milk and albumen water were given in succession. On the sixth day 2 pints of these fluids were taken while the day nurse was on duty, and 1 pint 6 oz. during the night. These quantities, of the same fluids, were slowly increased, until on the tenth day 5 pints were taken in twentyfour hours. On the eleventh day beef-tea and Benger's food were given; on the fourteenth day mnilk pudding; on the eighteenth day bread and butter. During the third week the patient told us every day that he was hungry, a sensation he had not experienced so keenly for two years.
At the end of the third week he began to take meals of fair quantity, consisting of mninced chicken, inillk puddings, &c. He was kept in bed for eighteen days, and on the twenty-second day was sent to a convalescent hospital. On leaving the hospital his weight was 8 st. 12 lb., a gain of 10 lb. On August 21 he weighed 10 st. and was able to eat all foods. This is the second occasion upon whieh I have been called upon to perforin comnplete gastrectomny.1 The circumiistances present in the two cases were similar; the stomi-iach was snmall, with thickened walls and a cavity greatly reduced in size; it was invaded in every part by cancer, the glands were only slightly affeeted, there Nere few adhesions, no invasion of the parts around by the growth, and no secondary deposits. It has been computed by Fenwick2 that 14 per eent. of all patients dying with carcinoma of the stolm-ach show no extension of the disease beyond this organ. The type of cancer in both these patlients was atrophic, the mealignancy probably of a low grade. It would seem that conditions of the kind enumerated are essential to the successful carrying out of the operation of complete gastrectomyiv. In my first case, which proved fatal, I adopted a technique which I thought satisfactory. After the operation I gave inuch thought to the details of the procedure and endeavoured to construct a mnethod which I should carry out if the opportunity again came to me. I had determined to make use of the stomach tube passed through the cesophagus into the jejunum as a sort of cylinder upon which to suture, and I considered that the fixation by a catgut suture of the tube to the cut end of both cesophagus and jejunuin (the suture being, of course, buried by the continuous sutures along the line of anastomn-osis) would help to make the feeding of the patient during the tim-ie of healing of the wound a simple and a safe matter. But when I camiie to perform--this second operation I realised, as I saw the stomach pendulous from the oesophagus, that it might be used with the very gLreatest advantage to hold the cesophagus in a fixed position until my suture lines were practically complete. I feel sure that this point is one which has solved the greatest of all difficulties in the operation of complete gastrectomy, and it embodies, moreover, a technical principle which is applicable to other operations than this. Brit. Med. Journ., 1903 , ii., p. 1458 "' Cancer of Stomach," p. 54.
PATHOLOGICAL REPORT.
By Dr. CRAVEN MOORE. The speciinen includes the whole stomach and about I in. each of the cesophagus and duodenuma. The stomach is greatly diminished in size, its length being 4L in.; in form it is tubular, gradually contracting towards the pylorus, and about the middle third it presents several deep transverse folds, which it is imipossible to obliterate by tension; in consistency it is firm and elastic. Attached to the stoimiach are portions of the gastrohepatic and the gastro-colic omiienta, and in the forimier are several lymphatic glands, which are firmii and of norimal size; the omenta them- selves appear quite normial. The serous coat of the stomach over the fundus and middle third of the organ appears sonmewhat thickened and nore opaque than normal, and here and there presents sm-all white nodules about a pin's head in size. The wall of the stomach is greatly thickened and indurated, the thickening being greater in the proximal two-thirds of the organ, where it measures 1 in., than in the pyloric portion, where it Ineasures 4in. The cut surface of the wall shows a mucous layer rather thinner than normal, lying on a much thickened, greyish-white, dense, submucous coat, a well-developed muscular coat in which the individual fasciculi are rendered more than usually evident in many places by an increase in the intermuscular connective tissue, a subserous and a serous coat, which also appear to be slightly thickened.
It is very obvious that the great thickness of the stomach wall is the result chiefly of the increased extent of the submucous coat. The cavity of the organ, greatly diminished in extent, is divided into two distinct loculi by a zone of contraction situated in the middle region of the stomach, where the cavity is reduced to a narrow passage i in. in diameter; this zone of contraction corresponds to the deep folds marking the external surface of the organ. The cardiac loculus corresponding to the fundus has a diameter of 11 in., it is rounded in form and its mucous lining has a mamillated appearance. The pyloric loculus, of more tubular form, is divisible into two portions by the character of its mucosa: in the proximal portion, corresponding to middle third of the stomach, the L-mllucous lining is smllooth and thinner than nornmal; in the distal portion, which apparently corresponds to the pyloric antrumn, the mucous lining is of normal thickness, and is thrown into a series of irregular folds; it is in this portion of the organ that the submucous coat shows the least change. The two orifices of the stomach show no indications of contraction, and the stomach wall is here of normal thickness.
Microscopic Examiination-. Sections of the wall of the cardiac loculus show a thin mucous layer in which only the deeper parts of the tubules are present, and these present extensive and irregular proliferation of their cells, strands of which can be traced down into the underlying submucosa; between these proliferous elemiients, in which they appear to be imibedded, there is granulation tissue (plate, fig. 4 .) The sub- Stomach filled with biglnuth solution and skiagraphed. mucous coat consists of a dense white fibrous tissue in which the fasciculi of fibrils are well defined, run more or less parallel, have a wavy oblique course and resemble very closely the fibrous elements seen in dense fibromata and in the atrophic variety of scirrhous carcinomata. Towards the mucous layer this coat is sharply defined; on the other side it penetrates the muscular coat by a series of strands running between the Iuscular bundles (plate, fig. 5 ). This dense fibrous tissue shows a great paucity in cells, but in its innermost layers it shows here and there small collections and strands of epithelial cells, many of which can be seen to be directly continuous with similar cells in the mucosa, and in the remainder of its extent, even where it penetrates between the bundles of the muscular coat, there are to be seen isolated strands and small islands of similar cells between the white fibres, the latter in particular being commonly adjacent to some blood-vessel and accompanied by a number of leucocytes (plate, figs. 6 and 7) . The blood-vessels are few in number and show some thickening of their external coats, but no obvious change in their middle or internal coats. The muscular coat does not appear to be increased in thickness, the muscular bundles are separated by strands of dense fibrous tissue penetrating it from the submucosa, which become more and more attenuated in the outer layers and so disappear; the muscle-cells here and there show indications of hyaline transformation, but otherwise are normal. The subserous coat is slightly thickened, and very occasionally one sees a few epithelial-like cells. The serosa appeared normal. Sections taken from the zone of contraction present similar changes, the mucosa is even thinner, and the folding of thestomach wall is seen to be due to contraction of the fibrous submucosa.
Sections from the pyloric portion present appearances very little removed from those of the normal organ. Sections of the lymphatic glands from the gastro-hepatic omentum show here and there small collections of cells very similar to those described in the submucous coat, situated in the trabeculae and in the perivascular lymphatics. Attempting to interpret these appearances, there can be no doubt that we have to deal with an extensive fibrous hyperplasia commencing in, and chiefly limited to, the submucous coat and involving that coat almost exclusively in its proximal two-thirds, a condition which so far corresponds with Brinton's conception of plastic linitis. The presence of the scanty proliferous epithelial elements in the remains of the mucosa and in the midst of the newly formed fibrous tissue of the submucosa demonstrates that the lesion is not merely an inflammatory one in this case, but that it is essentially a neoplastic change of a particular type, which has its analogue in the so-called atrophic scirrhus met with in the mammary gland.
Dr. CRAVEN MOORE gave an epidiascope demonstration of slides.
DISCUSSION. The PRESIDENT (Mr. Warrington Haward) said he was sure the Fellows would agree that the paper they had listened to had been an extraordinarily interesting one. The operation described was most interesting, and the result was equally so. The patient was in the next room, and specimens and preparations of the stomach were on view. There were many points calling for discussion and consideration, though probably not many of those present would have had experience of a similar operation. The condition of the stomaclh was most curious, its contraction and the great thickening of its walls making it almost resemble in appearance a uterus. With regard to the diagnosis, the disease appeared to correspond with that described by Brinton as plastic linitis. A matter of great interest was the physiology and result of the iemoval of the stomach. In that connection nothing was more surprising to him than the healthy condition of the man from whom the stomach had been removed, and his capacity to eat even things which many anatomically complete people would regard as somewhat indigestible. Recently we had had opportunities of learning how people fared without a considerable portion of their large intestine, and there would perhaps now be an opportunity of seeing how well dyspeptic people could dispense with their stomachs. It would be interesting to hear what pathologists had to say on the microscopical sections exhibited.
Mr. McADAM ECCLES said that two years ago he had a somewhat similar case. The patient was a woman, aged about 46, who for the previous three years had had symptoms of gastric trouble. When he saw her sbe was exceedingly thin, and a swelling in the region of the stomach could be easily palpated. Exploration showed a stomach which bore a strong resemblance in its chief characters to that Mr. Moynihan had just shown. It was longer and did not present the marked constriction between the cardiac and pyloric portions, and he found, as in the present case, that there were practically no adhesions, and it seemed a suitable case for gastrectomy. He did not regard his own case as a complete gastrectomy, as a little of the cardiac end of the stomach was left. He proceeded in the same way as Mr. Moynihan had, by ligaturing vessels as far as possible first of all: the coronary artery first, the pyloric artery second, and then dividing the duodenum beyond the pylorus. He then ligatured the right gastro-epiploic artery, and, turning the stomach over to the left side, was able to expose the cardiac portion almnost to the cesophagus. Then he considered the difficulty which had been so graphically shown might be overcome by traction, namely, how to manage the suturing of the oesophagus to a portion of the intestine. He, however, boldly cut through the cardiac por.tion of the stomach just below the cesophagus, and finally ligatured the vessels on that side, and then he was able, the duodenum being exceedingly loose, to bring the duodenum to the cesophagus and do an end-to-end suture between them. He regarded this as a happy chance in this particular case, and it was not to be expected to occur in every instance. The patient did very well and was able to take solid food within three weeks. She left the hospital in a month. She only lived another eleven months, dying apparently of secondary growths in the liver. No post-mortem was allowed, unfortunately, so that he was not able to see the results of the partial gastrectomy. He would not detain the meeting with the microscopical characters, as they were almost exactly the same as those demonstrated in the present case. The point of particular interest in Mr. Moynihan's case was the method of anastomosis between the distal end of the cesophagus and the first loop of the jejunum. It seemed a very practical and useful suggestion in such cases, few and far between, in which gastrectomy could be performed.
